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KdK c OAHoapeMeHHoA npowiaAKoA icoxcyxa 
HAM Tpy6onpoBOAa. tbk m 6ed npoKiiaAKM. 



Ueiib - noBUiueHMe HdAexHOcm paGoxu. Ycr- 
poACTBO coAep;«cifTTpy6y'/iKAepCr/1) 1. Ko^icyx 
(IQ 9, npMBOAHOft Ban 2 m pa6oMHA opraH (PO). 

nOOieAHMA BUnO/IHOH B BHA0 KOHMMeCKOrO 

pacKBTiiiBaiotitero HexaHM3Ma, hb uieaKax aicc: 
UOHTpMicoBoro Baiia 3 Koroporo pacnoaoxeHu 

KOHMHeCKMe KBTICM 5. flpOAO/lbHUe OCM KBTKOB 

5 pacnoao)iceHt>i noA yriioM k ocm PO; Baa 2 

CKperUIOH C PO M paaMeiAeH.C 803Mp)KHOCTi;iO 

Bpatuetfiiii B T/1 I HAM B K9. Oamh KOHeii PO 

COeAMHOH C B03M0)KH0CTblO Bpai^eHMA T/1 1 M 

ApyroA - c K 9. Pe6pa 10 pacnoaoxeHu cmm-' 
MerpimHO orHOCMreiibNO OtM PO, m i^ix kohuu 
aaicpefuieHfai Ha HapyxcHux noBepxHocrnx T/l 
. 1 M IC9. flpM BpatueHMM aaaa 3 Bpauiaerca m PO. 
a oro KaTKM 5 oGxaruBaiatcii no 3a6oio pattuw- 
piieMoA citBaxMHtii, npoMdepAa ynaoTHeHMO 
rpyHTa b paAMaabHOH NanpaBaeHMM. flpn 
BCTpeMB c BaiiyH0M^6pa 10 BAaBAMBaior ero 
e rpytfTMiiM paapyiuaiOT. 3 mii. . 
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HsoOpereime OTHOCMrci; tc ropMoft npo- ycTpoJ^biBO Ann pacuiMpeMwn CKoaaKMH 

Muui/ieHKOCTM M CTpoMTeiibCTay M HOMor 6uTb paGaraer cnoAywtUMM o6pda6M. 

Mcnonwo^aHO Afl« coopy^KCMMii CKeaxMH noA ^ pa60Mero Kor/ioaaHa 13 c noMOtuwo 

npcnjiTCTSUflMM, KaK c OAHoapeMeHMOft npo- poeoro cranica 11 npoOypMaaeTcn nMOHcpHan 

wiaAKOft KOJicyxa wiw TpyConpoaoAa, raK m Sea S CKeasKMHa ao buxoab Tpy6wnMAepa 1 Ha no- 

npoK/iaAKM. eepxMOCTb e npHCMHOM Korno^aHe (ne noKd^ 

3aH).KK0HayTpy6bi-/)MAepa 1 eM6CT0 6ypO80(l. 

Ueiib H3o6pereHMa - noBUtiieHMe naACx- rwoaicM npMCoeAMH«iOT MHaaHiapHyio cex- 

H0CTURa6(mJ. UMH) 14, K ICOMUy COKUMM iS.npMCOeAMHfllOT 

Ha 4>«r.1 noxaaaHa cxeMa crpowrenbCTaa 10 ico)Kyx 9. noAAepSiCMBaeMwft TpyeoyiciieAHMica- 

KpitaoiiMHeftHoa CKBa^Hu c OAHoapeMeHHoA mh. SareM BKAiOMaiOT npiiBOA BpameHMsi Cypo- 

npofCiiaAKOfl Tpy6onpoBOAa; na ^wrJ2 - ycr- Boro craMKa' 11, Korbpud. npitaoAMT bo 

poftc rao. npoAOnbHuA paapaa: Ma ♦Ur.S - paa- BpameHwe npMBOAMOft aan 2 m kMHOMaTHMecKM 

pea A-A Ma - coeAHH6HHu() c hmh aaii 3 paOosera oprsHa. 

YcrpoAcTBO AAA paciuMpcHMa CKaaxcMH 15 npM.BpameMMMBaiia3 KaritM SoOitoTWBaiOTCfl 

coAepxcMT TpyCy^AKAep 1 , a Koropoft ycraHOB- no aaGoio pacutMpfieMoA cKaa)icMHu, npoMsao- 

ACH Na npoM6)KyTOMHUx onopax (we noxaaaHu) a^ yniiOTHeHHO rpynra e paAHanbHOM Hanpaa- 

c B03HO)tcHocTbio BpatueHMsi n|Hi80AH0A Bail 2. ncHMM, ocytuecTBAna npoTacKtieaHMeda coCod 

Pa6o^Mft opraM cunonHCM b bmac pacicaTwaa- 20 xoxyxa 9. B aiysae Heo6xoAHMocTH AononHM- 

iQiuero MexaHMSMa c axcueMTpMKOBUM aanoM . renbHoe ycH/me n/i^ npoTacxMaaHMii xoxyxa 9 . 

3. Ma tueAxax 4 xoToporo pacnonoKeMbi komm- * moxmo coaAaeaTb noAdTHMKOH 6ypoBoro 

MecKMO kbtkmS. nooAOAbHue ocm CMMHerptiM craHxa 11, icoTopuA nepeAaet ycMAHo Mepea 

pacnoAomHU noA vrAOM 1-6^ npoAOAbMoA rpyfiy-AHAep 1 m pe6pa 10 Ko:9cyxy 9, RpH aroH 

ocm pa6o^ro opraHa raiCMM oGpaaoM, qronpii 25 paOoMMH opraH paarpysiceH or ocesyx ycMAMd 

apaiueHMM eaaa 3 KaricM 5 xarsiTCii b aaCoe noAaiMMica 6ypoBor6 craHxa 11. flpM scrpeMe 

CKBa)icHMU no cnMpanM soxpyr npoAOAbMoA pa6oMeroopraHa, HanpHMeptCBanyHOMxamcM 

ocM^ yicaaaHHudyroAonpeAe/iReriiiancancaS 5 BAaBiiMBaiOT ero a rpyMT, ecnw noaBOAitioT 

-noAaMyero3aoAHMo6opoTBOKpyrnpoAOiib- paaHopu Banyna. Eoim paaMepu Banyiia ho 

HO(locMpa6oMeroopraMa.OAMHKOHeudaiia3 30 noaBOAmor KdricaM 5 BAaaMTb ero & rpyHT. to 

KMMeMaTMMecKM CBAaaH c npMBOAHUM aaAOM BO BaaMMOAeftcTBMe BcrynaioT pe6pa 10« koto- 

2. HanpMMep, nocpeAcrsoM My^Tu 6 m ycra- pue npeAOxpaHaioT KaricM 5 m aecb pa6oMtt^ 

MOBAai c 603MoxMOCTbio DpameHMfl.Ha noA* opraH or ndaoMoic flpM btom paccrosiNMe 

ttiMnHMKOBOA onope 7 OTHOCMTOAbHO M'e9KAycoceAMMMMpe6paMHl0nonepHMeTpy 
TpyCu-AHAepa 1. ApyroA xoHeq aana 3 ycra- 35 p46oMero opraHa onpeAeAnercA pacMOTHMM 

HOBACH c B03M03icHOCTbio BpatuoHviA B OAopo nyTCM c yMOTOM xapaKTopHcrMKM ripyHTa. AM8- 

8 AAA pa6oHero oprana, Koropan pacnoAOxce- Merpa pacumpfleMoA cxaaxcitHU. yrAa xoHyc- 
HB BHyrpM npoKAdAuaaeMoro icomyxd 9. Tpy- hocth xancoB 5 m mx xoAMMecTBa. PeOpa 10 
6a-AMAep 1 M Koxyx 9 coeAMHeny MOsxAy aocnpMHMMaiOT Ha ce6A iiarMGaiomMA mo- 
coOoA pe6paHM 10, xoropue pacnoAOJxeHfai 40 MeHT. soaHMicaioiAMA npM BnucuaaHMM cmcto- 
cuMMeTpMHH0OTMOcifT6AbHonpOAOAbH0llocM MU TpyGa-AMAOp 1'*ico)icyx 9 B aaAaHHyio 
pa6oM6ro oprana m oxeaTUBdiOT paGoMMft op- KpHBOAMHeflHyio TpaexropMio, npeAOxpaHAA 
raH« KBMfipe pe6pd 10 oammm kohuom aaxpen- or yxaaaHHux Harpyaox pa6o«iMA opraH, mto 
ACMO, HanpMMep. c noMoiubio caapxM Ha AonoAHMTOAbHO noauuiaer HaAexcHocrb ero 
' BHeuiHeA teKOBOA noBepxHocTH Tpy6bi-AHA^ 45 paOoTbt. 

pa1,aApymMic0HU0M-HaBHeuiHe(l60K060A flpM pacuiMpoHMM cKBdxiiHu-6ea npo- 

noaepxHOCTM xoxyxa 9. Ambmctp xoHimecKMx icabakm xoxyxa 9 ycrpoftCTBo paOoraer anaAO- 

KaTKoaSpacKaruBaiotueroMexaHMaMayBeAH* rMMHo. B stom cAyMae xoxyx 9 ho- 

MMBaercA or Tpy6u*AMAepa k Koxcyxy 9. flpM- npMCoeAHMPiOT x MHaeMrapHoA coxumm 15 m 
•oamM aaA 2 npHBOAHTcn bo apatueHMd or SO nocAeAHsifl npM nepeMetueniui ycrpoAcTBa b 

CypOBoro cranxa 11, xoropuA ycidHOBAeH c rpyHre BunoAHner poAb craGMAMaaropa na- 

B03M6KHOCTbK)nepeMei]xeHMnnopaM6l2«yc- npaaAeHMA pacuiMpeHHa. CTa6MAH3auMM na* 

raMOBAeHHOM Bpa6o*ieMkoTAOBaH8 13.ICoxyx npaaAenMA pactuMpAeMoQ cxaaxMHU 

9 Hoxer noAAepxHoaTbCfl' Md.Bdcy c no- cn9C06cTByeT tbkmb m naAHHHe pe6ep 10« B 
MoiUb«>« HanpMMep. Tpy6oyxAaAHMKOB (ho no- 55 AaHHOMCAyMaeBXAXMeHMenpMaoAanoAanM- 

. xasaHuX xa GypoBoro cranxa 1 1 moxho ho npoMaeo; 

ycrpoACTBO AAA paCUIMpeHMA CXBdXCMM AHTb. 

Moxer MMOTb MHBeHTapHue cexuMM 14 M 15, OopMyAaMaoGpeTOHMsi 

coeAMMOHHue cooTseTCTBeHHO c tpyOoA-AM- YcrpoAcTBO AAA pactuwpeHMA cxaaxMH. 

AopoM 1 M c KOxyxoM 9. HanpMMep* c ho- axAioMaxttuee TpyGy-AMAcp. xoxcyx, paGoMMd 

MOtubO ceapxM.- ' opran, oahh xonom xoroporo coeAHHen c rpy- 
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6oa-nHAepoM. a APr'>« " KOMfxoH c bo3- 
MOXMOCTbio opameHMH. m opmboamoJ^ Ban. 
CKpenneMMWd c pbOommm opraMOM, o x /i m h a- 
» e e c « TCM, MTO. c ueiikio noaymeMMn 
HaAexMOCw B paSoie, paSoMMft opraM Bwno/i- 
II6H B Bwe icoHHMecicoro pacicaTMBaioiuero 
»iexaHH3Ma c 3KCueMTpMico8WM aanoM m c ro- 

HHMeCKMMM ItaTKaHH, yCTBHOBfleMHyMM Ha 



3KCUeMTpMK0BOM BBny,. M npQAO/«»HUO OCM KO- 

TOpMX pacnofloiiceHM noA yr/ioM ic npoAO/iMioa 
OCM paCoHoro opraHa. npn aroM ycrpoilCTBO 
CHa6M6MO peCpaMM. fcMMMbTpMMMO pacnonch 

X6HHUMM OTHOCMTeilMW) npOAOAbHOft OCM pt- 

6o«iero opraHa, itonuy itoTopux aaicpofWBHU 
Ha HapyjitMiix noBepxHOCWx tpyflu-iiHAepa H 
Koxyxa* • 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention rdates to the nuning industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The lon^tudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right nuu*^n] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longjitudinal symmetry axes are disposed at a 1^ to 6^ angle relative to the 
lon^tudinal axis of the tool in such a way that when shaft 3 rotates, the rollers S roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
lon^tudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surfece of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 1 1, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe I 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15, Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roU out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped vnih ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of \^4iich are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig, 1 



[see Russian original for figure] 



Fig. 3 
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